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BLOOD PEPSIN DETERMINATIONS IN GASTRITISt
Study of groups of asymptomatic subjects with an increased likelihood of
developing gastric cancer is a fundamental approach to the problem of
gastric cancer. The selection of such groups, however, has remained a
difficult task.' Pernicious anemia and its pathologic substrate, gastric
atrophy, frequently associated with gastric cancer, may be an important
precursor of gastric malignancy."8 Morson"` has specifically suggested that
the "intestinalization" that frequently accompanies gastric atrophy is a
pre-cancerous lesion, emphasizing that from this replacement of the normal
gastric epithelium by goblet cells, paneth cells, and a striated border, may
arise most gastric carcinomas.
As the gastric glands atrophy, hypoacidity and ultimately anacidity
develop, so that estimation of gastric secretory levels has been suggested
as a logical means of uncovering groups of subjects with a greater than
average chance of developing gastric cancer. Gastric secretory function
tests evaluate the state of the gastric mucosa more accurately than does
gastric biopsy.7 When the gastric acid response to an augmented histamine
test is normal, the gastric mucosa is almost always normal, but depression
of the gastric secretory response to histamine indicates the presence of
mucosal abnormality.8 9
One of the more ambitious screening studies for gastric cancer has been
that of the Minnesota group; more than 12,000 gastric analyses and annual
roentgenologic examination in over 9,000 pateints have led to the detection
of 21 gastric cancers.1 The effort involved in this study indicates the need
for simpler, inexpensive, and more acceptable means of selecting a cancer-
prone population.
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Since atrophy, reflected by anacidity rather than by hypoacidity, seems
to be the critical factor in the subsequent development of cancer, con-
siderable effort could be spared if a population with gastric atrophy could
be more readily delineated. The blood pepsin determination is a simple
test of gastric mucosal function which can accurately predict gastric atrophy,
and which is readily applied to large populations, because passage of
a nasogastric tube is not required.10'1' We have studied the blood pepsin
level of patients attending the Tumor Detection Clinic at the Grace-New
Haven Community Hospital; because we are engaged in a study of the
relation of intestinalization of the gastric mucosa to the development of
gastric cancer, we have performed gastric biopsies on a number of these
patients as well as in other selected patients. It is the purpose of this
report to review the findings in 203 patients in whom coincident blood
pepsin determinations and gastric biopsies have been performed.
METHODS
In 203 subjects 298 Wood's tube biopsies' were carried out. Two biopsy specimens
were obtained in 95 of these patients, usually one from the anterior and one from the
posterior wall. Each histologic specimen was reviewed without prior knowledge of the
blood pepsin level, and was classified according to standards and criteria as normal,
chronic superficial gastritis, atrophic gastritis with moderate or marked atrophy, or
gastric atrophy. The amount of intestinalization was graded on a 1 to 3 scale, 1 indicat-
ing sporadic goblet cells, and 3 indicating a predominance of goblet cells. In addition,
an estimate of the thickness of the glandular layer was made with a normal biopsy
being graded at 2+. Where the mucosa appeared increased in thickness, as in many
male duodenal ulcer patients, it was graded as 3+, while 1+ and ± represented
decreasing degrees of glandular mass. When no parietal or chief cells were visible in
as many as six sections of a biopsy, an 0 value was assigned. The number of chief
cells in each biopsy was also graded in a fashion similar to that for the goblet cells.
Blood pepsin determinations were carried out as previously described.' Gastric
analyses were performed with constant hand suction and standard histamine dosage in
145 of these patients.
RESULTS
ANALYSIS OF BIOPSY AND SECRETORY STUDIES
Normal gastric biopsies were reported in 64 subjects with a variety of
conditions:
Peptic esophagitis 3
Gastric ulcer 8
Gastric polyp 1
Gastric cancer 2
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Gastric lymphoma 1
Duodenal ulcer 14
Subtotal gastrectomy 2
GI bleeding 6
Alcoholism 2
No significant disease 25
TOTAL 64
In 39 of these subjects with normal appearing gastric mucosa, two separate
biopsy specimens were available for comparison. In 37, both pieces of
mucosa appeared normal. In 2 patients with gastric ulcers, a zone of
patchy atrophy with intestinalization was present on one specimen, while
the other appeared normal.
With the exception of two determinations, multiple blood pepsin levels
in all 64 subjects were always above 220 units, ranging up to 800 units on
one occasion. The two exceptions had levels of 180 and 165 respectively,
but when studied on other occasions, the levels were normal.
Similarly, in all 44 patients in whom gastric analysis was carried out,
free acid was present; in one patient however, gastric juice reached a pH of
only 3.7 after standard histamine dosage.
Chronic superficial gastritis was seen in 36 patients:
Gastric ulcer 6
Gastric cancer 2
Duodenal ulcer 6
Marginal ulcer 1
Peptic ulcer 1
GI bleeding 7
Lymphoma 1
No significant disease 12
TOTAL 36
In 19 patients with multiple biopsies the histologic appearance of all
specimens was identical. Gastric analysis was carried out in 28 of the 36
patients: 12 had fasting free acid, while 12 had free acid only after histamine
stimulation. Of the four patients in whom the gastric pH did not fall beow
3.5, two had persistentlyhigh blood pepsin levels.
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Blood pepsin levels ranged from 200 to 1,000, being normal or high in
35 patients. In one patient with proven free gastric acid, the blood pepsin
level was 200 units.
Atrophic gastritis: In 103 patients, a diagnosis of atrophic gastritis was
made:
Gastric ulcer 4
Gastric polyp 4
Gastric cancer 9
Gastric sarcoid 1
Duodenal ulcer 1
Pernicious anemia 20
Alcoholism 5
GI bleeding 10
No significant disease 49
TOTAL 103
Of the 55 patierts with more than one biopsy specimen, there were 19
in whom the appearance of each specimen was identical. In 10 subjects,
however, there was marked to moderate atrophic gastritis in one piece,
but superficial gastritis in the other. The two patients in whom normal
gastric mucosa was present in one biopsy, with gastric atrophy in the
other, were classified in the normal group.
Of 20 patients in this group with pernicious anemia, 11 had marked
atrophic gastritis, 6 having in addition, intestinal metaplasia. Some parietal
or chief cells were still present in 9 subjects.
Gastric analysis were carried out in 78 patients with histologically proven
atrophic gastritis. In 16, the gastric pH was below 3.5 in the fasting state,
indicating the presence of free acid, while in 3 patients, the pH's were
between 6 and 3.5. Only 8 of 59 patients responded to a standard histamine
test with pH below 3.5.
Of these 103 patients with atrophic gastritis, blood pepsin levels
ranged from 75 to 1,000 units.
THE RELATION OF BIOPSIES TO BLOOD PEPSIN LEVELS
The great majority of patients with normal mucosa or superficial gastritis
have normal or elevated blood pepsin levels, but only in the group of
patients with atrophic gastritis or atrophy were there any blood pepsin
levels below 200 units:
356
Volume 35, February 1963Blood pepsin in gastnitis I DE LOS SANTOS, THAYER, SPIRO
Blood pepsin
300+
250 - 299
200 - 249
199
Normal
No. Per cent
54 84.4
8 12.5
2 3.1
0
64
No.
30
2
4
0
Per cent No.
83.3 38
5.6 11
11.1 15
39
103 36
The incidence of intestinalization increases as gastritis becomes more
severe:
Moderate atrophic gastritis
Severe atrophic gastritis
Atrophy
Intestinalization
No. No. Percent
48 18 37
44 26 59
11 9 82
103
The degree of intestinalization is greatest in patients with the lowest
blood pepsin levels, and the fewest chief cells; the blood pepsin level declines
as the number of chief cells decreases:
Number of chief cells Degree ofintestinalization
Blood pepsin
300 +
250- 299
200 -249
199-
2+
97
13
7
0
1+ +±O
21 5 1
23 2
53 6
9 9 17
Marked Moderate None
3 8 113
1 2 17
4 6 10
16 7 12
Average blood pepsin 460 320 260 170
Number ofchiefcells_
Degree of intestinalization 2+ 1+ -
Marked 0 5 5
Moderate
None
1 13 7
116 19 8
0
14
2
9
Superficial gastritis Atrophicgastritis
Per cent
36.9
10.7
14.6
37.8
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In a group of 9 patients with anacidity and blood pepsin levels under
230 units, 8 had gastric atrophy and one superficial atrophic gastritis:
Blood pepsin Lowest pH with histamine Biopsy
210 7 atrophy
105 7 atrophy
135 7 atrophy
205 7 atrophy
155 7 atrophy
140 7 atrophy
230 7 atrophy
110 7 atrophy
230 7 superficial atrophic
gastritis
In a group of 8 patients with anacidity and blood pepsin levels in the
high range, superficial gastritis was responsible for the achlorhydria in all:
Blood pepsin pH Biopsy
320 5.8 superficial gastritis
820 7 superficial gastritis
315 7 superficial gastritis
350 7 superficial gastritis
390 7 superficial gastritis
625 7 superficial gastritis
800 7 superficial gastritis
455 4.4 superficial gastritis
DISCUSSION
In the search for asymptomatic subjects with gastric atrophy, and there-
fore with a potentially increased likelihood for developing gastric cancer,
the blood pepsin determination offers a simple and useful approach. A low
blood pepsin level is generally associated with some degree of gastric
atrophy. In a series of 100 patients with pernicious anemia, the blood
pepsin always fell below 225 units.' Populations with varying degrees of
atrophic gastritis and atrophy may be selected by arbitrarily establishing
a blood pepsin level as the lower limit of normal. For example, in the
present study, all 39patients with blood pepsin levels below 200 had atrophic
gastritis, and 75 per cent of those with levels under 250 had atrophic
gastritis. All patients with gastric atrophy, but presumably not all patients
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with atrophic gastritis, may be selected in this fashion. If a blood pepsin
level of 199 units is used as the cutoff point, 62.2 per cent of patients with
varying degrees of atrophic gastritis will be missed, but in the population
culled, the percentage of atrophic changes is 100 per cent and in 66 per
cent of such subjects there is some degree of intestinalization. With increas-
ing inflammatory changes in the mucosa, there is an increasing incidence
of intestinalization. Similarly, as the blood pepsin level becomes lower,
and the chief cell mass decreases, there is more likelihood of intestinaliza-
tion.
A specific diagnostic significance cannot be attached to a high blood
pepsin level, since it may indicate either increased parietal cell mass or
blockage of gastric pits by superficial gastritis with the resultant leakage
of pepsin into the blood. The blood pepsin level, however, does differentiate
between patients with achlorhydria and atrophy and patients with
achlorhydria and marked superficial gastritis. A high or normal blood
pepsin level is evidence for a functioning glandular layer and thereby
excludes gastric atrophy. A low blood pepsin level, on the other hand, is
compatible with the presence of gastric atrophy.
These studies have tended to confirm previous experience in the inter-
pretation of gastric biopsies.' In 37 of 38 patients with a normal mucosa
on multiple biopsies, the appearance in each of the biopsy specimens was
identical. Localized gastric lesions were present in the stomach of two
patients in whom a discrepancy was noted. The finding of a normal
gastric mucosa by biopsy in the absence of localized lesions seems to be
good evidence that the remainder of the gastric mucosa is normal. In
patients with superficial gastritis or atrophic gastritis, the probability that
mulitple biopsy specimens will be identical is reduced somewhat since
the atrophic inflammatory changes in gastritis tend to be of a patchy
nature.
SUMMARY
1. In 64 patients with normal gastric mucosa on one or more specimens
of the gastric biopsy, blood pepsin levels were found to be uniformly
normal or elevated. Gastric analysis in this group invariably show the
presence of free acid.
2. In 36 patients with biopsy-proven chronic superficial gastritis, all
blood pepsin levels were above 200 units, and 83 per cent had elevated
blood pepsin levels of about 300 units. Twelve of these patients had
histamine fast anacidity.
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3. In a group of 103 patients with a histologic diagnosis of atrophic
gastritis or gastric atrophy, 52 per cent had blood pepsin levels below 250
units. Almost all those tested (88%o) had histamine fast anacidity.
4. When a blood pepsin level of 200 is arbitrarily selected as a lower
limit of normal, a population of patients can be selected composed almost
entirely of patients with atrophic gastritis or gastric atrophy.
5. Determination of blood pepsin levels, therefore, is a simple and
reliable method of selecting a group of patients with gastric atrophy or
atrophic gastritis. Since this group of patients apparently has the greatest
likelihood of developing cancer of the stomach, blood pepsin studies could
be widely used in screening for cancer-prone individuals.
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